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Description 

Anti-Rotation Device for Mating 
Connectors and Methods of Using the 

Same 

Background of Invention 
[0001] i. Field of the Invention. 

[0002] The present invention is generally directed to the field of 
mating connectors, and, more particularly, to an anti- 
rotation device for mating connectors, and methods of 
using same. 

[0003] 2. Description of the Related Art. 

[0004] There are many applications in a variety of industries 

where tubular components, e.g., pipes, are coupled to one 
another by mating connectors positioned on the ends of 
the pipes. For example, in the oil and gas industry, the 
process of drilling oil and gas wells involves the installa- 
tion of many individual lengths of pipe. In some cases, 
multiple individual lengths of pipe are connected together 



to form one continuous pipe section. Typically, the indi- 
vidual lengths of pipe are threadingly coupled to one an- 
other using threaded connections welded to the ends of 
the individual lengths of pipe. For example, threaded con- 
nections typically consist of an externally threaded pin 
connector positioned on one tubular component and an 
internally threaded box connector positioned on another 
tubular component. The threaded pin is stabbed into the 
box and rotated until the threaded engagement is com- 
pleted and such tubular components are mated together. 
[0005] Even more specifically, large diameter threaded connec- 
tions used for riser pipe in offshore drilling and/or used 
for conductor pipe for deep well drilling often have low- 
turn makeup characteristics. Some connections in the in- 
dustry use single threads that provide multiple turns to 
build up considerable radial interference. Other designs 
use multiple start threads, resulting in near quarter turn 
make up. These multiple start threads have high pitches 
and do not build up radial interferences to the same de- 
gree as single start threads. The multiple start thread 
characteristics provide for quicker installation at drilling 
sites and are sometimes considered advantageous from a 
financial standpoint. However, a recurring problem and 



concern of standalone low-turn makeup connections is 
"backing out," wherein the connections disengage unin- 
tentionally resulting in potential injury, downtime and 
product losses. This usually happens because the radial 
interference is insufficient for situations of vibrations or 
cyclic loading on strings of pipe causing the connection to 
unscrew. 

[0006] | n many applications, once the threaded connection is 

made, the connected pipes experience loading conditions, 
e.g., vibration, cyclic loading, etc., that may tend to cause 
the threaded connection to loosen or, in a worst case sce- 
nario, completely disengage. For example, in the oil and 
gas industry, once the pipes are threadingly coupled to 
one another, the pipes may be moved or handled using a 
variety of pipe handling equipment. Given such handling, 
the threaded connection may tend to loosen or become 
disengaged. Additionally, pipes positioned within a sub- 
terranean wellbore may be subjected to significant loading 
that may cause high stress and the possibility of the 
threaded connector loosening or separating. Such loosen- 
ing or disengaging of mated connections is undesirable 
for several reasons. First, if the integrity of the mated 
connection is not maintained, fluids flowing within the 



mated pipe lengths may be allowed to escape through the 
loosened connection. Additionally, in a worst case sce- 
nario, complete separation of the threaded connection can 
cause severe damage to the operating equipment and/or 
personnel. Thus, there is a need for a device to prevent or 
reduce the likelihood that mated connections for tubular 
components will become loose or disengaged during use. 
[0007] The present invention is directed to a device and various 
methods that may solve, or at least reduce, some or all of 

the aforementioned problems. 
Summary of Invention 

[0008] The present invention is generally directed to various em- 
bodiments of an anti-rotation device for mating connec- 
tors, and various methods of using same. In one illustra- 
tive embodiment, the method comprises coupling a first 
connector to a second connector, removing at least a por- 
tion of the second connector after the first and second 
connectors are coupled together to thereby define a re- 
cess in the second connector, and coupling an anti- 
rotation member to at least one of the first and second 
connectors, wherein the anti-rotation member engages at 
least a portion of the first connector and is adapted to en- 
gage at least a portion of the recess in the second con- 



nector. 

[0009] | n another illustrative embodiment, the method comprises 
coupling a first connector to a second connector, remov- 
ing at least a portion of the second connector after the 
first and second connectors are coupled together to 
thereby define a recess in the second connector, and 
threadingly coupling an anti-rotation member to the first 
and second connectors. 

[0010] | n y e t another illustrative embodiment, the method com- 
prises coupling a first connector to a second connector, 
the first connector having an opening formed therein, af- 
ter the first and second connectors are coupled together, 
removing at least a portion of the second connector posi- 
tioned within an area defined by the opening, and insert- 
ing an anti-rotation member in the opening wherein the 
anti-rotation member engages at least a portion of the 
first connector and is adapted to engage at least a portion 
of the recess in the second connector. 

[0011] in one illustrative embodiment of the present invention, 
the device comprises a first connector, a second connec- 
tor, the second connector being coupled to the first con- 
nector, and an anti-rotation member threadingly coupled 
to a threaded opening defined in the first connector, the 



anti-rotation member adapted to engage at least a por- 
tion of the second connector. 
[0012] | n another illustrative embodiment, the device comprises a 
first connector having a threaded opening formed therein, 
a second connector having a recess with a threaded sur- 
face formed therein, the second connector being coupled 
to the first connector, and an anti-rotation member 
threadingly coupled to the threaded opening in the first 
connector and to the threaded surface of the recess in the 

second connector. 
Brief Description of Drawings 

[0013] The invention may be understood by reference to the fol- 
lowing description taken in conjunction with the accom- 
panying drawings, in which like reference numerals iden- 
tify like elements. 

[0014] Figures 1A-1D are cross-sectional view of illustrative first 
and second connectors that may be provided with one of 
more of the anti-rotation devices described herein. 

[0015] Figures 2A-2D are exterior views of the illustrative first 
and second connectors in correspondence with Figures 
1A-1D, respectively. 

[0016] Figure 2E is a view of an illustrative connector having a 
portion of the connector removed in accordance with the 



embodiments of the invention described herein. 
[0017] Figures 3A-3D depict one illustrative embodiment of an 
anti-rotation member positioned between first and sec- 
ond connectors. 

[0018] Figures 4A-4D depict another illustrative embodiment of 
an anti-rotation member positioned between first and 
second connectors. 

[0019] Figures 5A-5D depict yet another illustrative embodiment 
of an illustrative anti-rotation member provided between 
the first and second connectors. 

[0020] Figure 6 depicts another illustrative embodiment of an 
anti-rotation member that may be employed with the 
present invention. 

[0021] Figures 7A-7E depict an illustrative device that may be 
used in installing the illustrative anti-rotation members 
described herein. 

[0022] Figures 8A-8B depict another embodiment of an illustra- 
tive device that may be used to install the illustrative anti- 
rotation member described herein. 

[0023] while the invention is susceptible to various modifications 
and alternative forms, specific embodiments thereof have 
been shown by way of example in the drawings and are 
herein described in detail. It should be understood, how- 



ever, that the description herein of specific embodiments 
is not intended to limit the invention to the particular 
forms disclosed, but on the contrary, the intention is to 
cover all modifications, equivalents, and alternatives 
falling within the spirit and scope of the invention as de- 
fined by the appended claims. 
Detailed Description 

[0024] illustrative embodiments of the invention are described 
below. In the interest of clarity, not all features of an ac- 
tual implementation are described in this specification. It 
will, of course, be appreciated that in the development of 
any such actual embodiment, numerous implementation-spe- 
cific decisions must be made to achieve the developers" 
specific goals, such as compliance with system-related 
and business-related constraints, which will vary from one 
implementation to another. Moreover, it will be appreci- 
ated that such a development effort might be complex 
and time-consuming, but would nevertheless be a routine 
undertaking for those of ordinary skill in the art having 
the benefit of this disclosure. 

[0025] The present invention will now be described with refer- 
ence to the attached drawings which are included to de- 
scribe and explain illustrative examples of the present in- 



vention. The words and phrases used herein should be 
understood and interpreted to have a meaning consistent 
with the understanding of those words and phrases by 
those skilled in the relevant art. No special definition of a 
term or phrase, i.e., a definition that is different from the 
ordinary and customary meaning as understood by those 
skilled in the art, is intended to be implied by consistent 
usage of the term or phrase herein. To the extent that a 
term or phrase is intended to have a special meaning, i.e., 
a meaning other than that understood by skilled artisans, 
such a special definition will be expressly set forth in the 
specification in a definitional manner that directly and un- 
equivocally provides the special definition for the term or 
phrase. 

[0026] | n general, the present invention is directed to various 
embodiments of an anti-rotation device for mated con- 
nectors and various methods of using such anti-rotation 
devices. As will be recognized by those skilled in the art 
after a complete reading of the present application, the 
invention as described herein may be used with a variety 
of different types of connectors in a variety of different 
industries. Thus, although illustrative examples will be 
provided herein, the present invention should not be con- 



sidered as limited to any particular type or structure of 
such connectors unless such limitations are expressly re- 
cited in the appended claims. 
[0027] | n general, the present invention involves installation of an 
anti-rotation device that is adapted to engage at least 
portions of both of the mated connectors. One embodi- 
ment of the present invention will now be disclosed with 
reference to Figures 1A-1D and Figures 2A-2E. Figures 
1A-1D are cross-sectional views of one-half of a mated 
connection between an illustrative first connector 12 and 
a second connector 14. Figures 2A-2D are external views 
of the mated connectors that correspond, respectively, to 
Figures 1A-1D. 

[0028] As indicated in Figures 1A and 2A, in one illustrative em- 
bodiment, a threaded connector assembly 10 is com- 
prised of a first connector 12 that is adapted to be 
threadingly coupled to a second connector 14. In the il- 
lustrative embodiment depicted herein, the first connector 
12 is coupled to a length of pipe 16, and the second con- 
nector 14 is coupled to another pipe length 18. In one il- 
lustrative embodiment, the first connector 12 is a pin 
connector having a plurality of external threads 20 formed 
thereon, and the second connector 14 is a box connector 



having a plurality of internal threads 22 formed thereon. 
The external threads 20 and the internal threads 22 are 
adapted to threadingly engage one another as the first 
and second connectors 12, 14 are coupled to one another. 
In the illustrative embodiment depicted in Figure 1A, the 
second connector 14 further comprises a lip 24 that is 
adapted to extend at least partially into a groove 26 
formed in the first connector 12 when the first and second 
connectors 12, 14 are threadingly coupled to one another. 
The first connector 12 further comprises an opening 28 
that is adapted to receive an anti-rotation member 34 
(see Figures ID and 2D), as described more fully below. 
Figures 1A and 2A depicts the first and second connectors 
12, 14 in a spaced-apart relationship. As shown in Figure 
2A, one or more anti-rotation openings 28 may be formed 
in the first connector 12. For example, in some applica- 
tions, the first connector 12 may have 1-4 such openings 
28 formed therein, and they may be equally spaced 
around the perimeter of the first connector 12. Addition- 
ally, as depicted in Figure 2A, two anti-torque holes 30 
are formed in the first connector 12 adjacent each of the 
openings 28. The two holes 30 may be of different diame- 
ters for alignment orientation. As described more fully 



below, the anti-torque holes 30 will be used in one illus- 
trative method of installing the anti-rotation member 34. 
[0029] The size, shape, location and orientation of the opening 
28 relative to the centerline 15 of the first connector 12 
may vary depending upon the particular application. In the 
illustrative embodiment depicted in Figures 1A-1D, the 
opening 28 is a generally circular shaped opening. In one 
illustrative embodiment, the opening 28 may have a di- 
ameter 25 that ranges from approximately 0.5-1.5 inches 
and a depth 27 that ranges from approximately 0.25-1.5 
inches. In one particularly illustrative embodiment, the 
opening 28 has a diameter 25 of approximately 0.75 
inches and a depth of approximately 0.6 inches. As de- 
scribed more fully below, in various illustrative embodi- 
ments, all or a portion of the inner surface 28a of the 
opening 28 may be threaded. A lubricating coating, e.g., 
encapsulated Loctite, may be applied to the internally 
threaded opening 28 after the threads are formed. Also 
note that, in the illustrative embodiment depicted herein, 
the longitudinal axis 29 of the opening 28 is approxi- 
mately normal to the longitudinal centerline 15 of the first 
connector 12. However, depending upon the particular 
application, the orientation of the opening 28 may vary 



from this illustrative example. The opening 28 may be 
formed using a variety of known techniques. 
[0030] Figures 1A and 2A depict the example where the first and 
second connectors 12, 14 are in a spaced-apart relation- 
ship. Figures IB and 2B depict the illustrative example 
where the first and second connectors 12, 14 are thread- 
ingly coupled to one another by engagement of the 
threads 20, 22. Note that, in this position, the lip 24 on 
the second connector 14 extends into the groove 26 
formed in the first connector 12. Also note that, as indi- 
cated in Figure 2B, a portion 24a of the lip 24 of the sec- 
ond connector 14 is positioned within the area defined by 
the opening 28 formed in the first connector 12. As will 
be recognized by those skilled in the art after a complete 
reading of the present application, the amount 23 by 
which the lip 24 of the second connector 14 extends into 
the area defined by the opening 28 may vary depending 
upon the particular application. In one particularly illus- 
trative embodiment, the distance 23 may be approxi- 
mately 0.125 inches. As a general guideline, in some 
cases, the opening 28 may be positioned such that the 
distance 23 equals approximately 20-25% of the diameter 
25 of the opening 28. However, it should also be under- 



stood that the present invention is not limited to the use 
with connectors 12, 14 wherein the connectors engage 
one another in a tongue and groove configuration such as 
that represented by the positioning of the lip 24 within 
the groove 26. Rather, as will be recognized by those 
skilled in the art after a complete reading of the present 
application, the present invention has broad application to 
connectors having a variety of different configurations. 
Thus, the present invention should not be considered as 
limited to the illustrative connector examples described 
herein. 

[0031] As described more fully below, after the first and second 
connectors 12, 14 are coupled to one another, at least a 
portion of the second connector 14 will be removed to fa- 
cilitate installation of the anti-rotation member 34. In the 
particularly illustrative example depicted herein, the por- 
tion 24a of the lip 24 that is within the area defined by the 
opening 28 will be removed. The removal process may be 
accomplished by any technique. For example, a drilling 
and/or milling operation may be performed to remove the 
desired portion of the second connector. Figure 2E is a 
drawing depicting the lip 24 of the second connector 14 
after this portion 24a of the lip 24 has been removed. The 



process results in the definition of a recess or scalloped 
region 32, having a surface 32A, in the lip 24 of the sec- 
ond connector 14. Figures 1C and 2C depict the mated 
first and second connectors 12, 14 after the portion 24a 
of the lip 24 of the second connector 14 has been re- 
moved or trimmed. After this process has been per- 
formed, an anti-rotation member 34 may be positioned 
within the opening 28 in such a manner that it engages at 
least a portion of both the first and second connectors 12, 
14 to thereby prevent or reduce undesirable rotation of 
the first and second connectors 12, 14. More specifically, 
in the depicted embodiment, the anti-rotation member 34 
is sized and configured such that it engages portions of 
the first pin connector 12 and at least a portion of the re- 
cess 32 (see Figure 2E) formed in the lip 24 of the second 
connector 14. 

[0032] | n some cases, the anti-rotation member 34 is threadingly 
coupled to the opening 28 along at least some of the 
depth of the opening 28. In other cases, the anti-rotation 
member 34 is threadingly coupled to the opening 28 and 
to the surface 32A of the recess 32 formed in the second 
connector 14. The anti-rotation member 34 may be of any 
desired shape or configuration, and it may be installed in 



any manner so as to engage at least portions of the first 
and second connectors 12, 14 to thereby prevent or re- 
duce undesired rotation or disengagement between the 
first and second connectors 12, 14. In one particular illus- 
trative embodiment, the anti-rotation member 34 may 
comprise a threaded device or pin that is threadingly en- 
gaged with at least portions of the first connector 12 and/ 
or threadingly engaged with both the first connector 12 
and the second connector 14. As described more fully be- 
low, in one illustrative embodiment, the anti-rotation 
member 34 may be removable such that the connectors 
12, 14 may be decoupled from one another. For example, 
the anti-rotation member 34 may be provided with a 
socket recess 31 (see Figure 2D) for installing and remov- 
ing the anti-rotation member 34 from the opening 28. 
[0033] | n one illustrative embodiment, the anti-rotation member 
34 is comprised of a material that has a greater yield 
strength and/or hardness as compared to the material of 
the first and second connectors 12, 14. In one illustrative 
embodiment, the anti-rotation member 34 may be ap- 
proximately 20% harder than the material of the first and 
second connectors 12, 14. Stated another way, the anti- 
rotation member 34 may have a yield strength that is at 



least 10 ksi greater than the yield strength of the material 
of the first and second connectors 12, 14. In one particu- 
larly illustrative embodiment, the anti-rotation member 
34 may be comprised of a tool steel having a yield 
strength of at least 45-80 ksi and a hardness of approxi- 
mately 45-60 Rockwell C. In some cases, the anti-rotation 
member 34 may be made of a powdered metal. 
[0034] As indicated previously, the anti-rotation member 34 may 
have a variety of configurations and it may be installed 
using a variety of techniques. Figures 3A-3D depict one 
illustrative embodiment wherein the anti-rotation member 
34 is a tapping fastener 34a that may be installed in ac- 
cordance with the methodology described therein. As 
shown in Figure 3D, the tapping fastener 34a has a plu- 
rality of flutes 35 formed therein to allow metal shavings 
and debris to be removed as the tapping fastener 34a is 
installed. Figure 3A depicts the situation where the first 
and second connectors 12, 14 are threadingly coupled to 
one another and at least a portion of the second connec- 
tor 14 needs to be removed after the first and second 
connectors 12, 14 are coupled to one another to thereby 
allow the installation of the anti-rotation member 34a as 
described herein. With reference to the specific embodi- 



ment disclosed herein, in Figure 3A, the lip 24 of the sec- 
ond connector 14 is positioned within the groove 26 of 
the first connector 12. In this particular embodiment, a 
plurality of threads 40 are formed throughout substan- 
tially the entire depth of the opening 28. Next, as indi- 
cated in Figure 3B, using the methodologies described 
more fully below, the portion 24a of the lip 24 lying within 
the area defined by the opening 28 is removed or 
trimmed. This trimming process is performed such that 
the surface 32a of the recess 32 formed in the lip 24 is 
adapted to be threaded, i.e., tapped, using the tapping 
fastener 34a. Figure 3C depicts the illustrative anti- 
rotation device 34a in the installed position whereby it 
prevents or reduces the possibility of undesirable loosen- 
ing or disengagement of the first and second connectors 
12, 14. Note that, as the anti-rotation member 34a, i.e., 
the tapping fastener, is installed, threads 32t are formed 
on the surface 32a of the recess 32 formed in the second 
connector 14. 

[0035] Figures 4A-4D depict another illustrative embodiment 

where the anti-rotation member 34 is a threaded fastener 
34b. Figure 4A depicts the situation where the first and 
second connectors 12, 14 are threadingly coupled to one 



another. As shown therein, the lip 24 extends into the 
groove 26 of the first connector 12. At least a portion of 
the opening 28 is provided with internal threads 42 that 
are adapted to threadingly engage the anti-rotation mem- 
ber 34b. Figure 4B depicts the situation after the portion 
24a of the lip 24 of the second connector 14 has been 
trimmed to define the surface 32a using the methodolo- 
gies described further herein. Figure 4C depicts the anti- 
rotation member 34b in the installed position wherein it 
engages at least a portion of the first and second connec- 
tors 12, 14. More specifically, in this illustrative embodi- 
ment, the anti-rotation member 34b is threadingly cou- 
pled to the threaded opening 28 and merely engages a 
portion of the surface 32a of the second connector 14. 
Note that, in the embodiment depicted in Figures 4A-4D, 
the entire depth of the opening 28 need not be threaded. 
[0036] Figures 5A-5D depict yet another illustrative embodiment 
of the present invention. As shown therein, the anti- 
rotation member 34 comprises a set screw 34c. As indi- 
cated in Figure 5A, the first and second connectors 12, 14 
are threadingly coupled to one another, and the lip 24 of 
the second connector 14 is positioned within the groove 
26 formed in the first connector 12. The opening 28 in 



the first connector 12 is provided with internal threads 44 
for approximately the entire depth of the opening 28. 
Next, the portion 24a of the lip 24 extending into the area 
defined by the opening 28 is removed using the method- 
ologies described below. Thereafter, although not indi- 
cated in the drawings, a tapping tool is used to form 
threads 32t on the trimmed surface 32a of the recess 32 
formed in the lip 24. After the threads 32t are formed on 
the trimmed surface 32a, the set screw 34c may be 
threadingly engaged with the opening 28 wherein it 
threadingly engages at least a portion of the first connec- 
tor 12 and at least a portion of the second connector 14 
as depicted in Figure 5C. 

[0037] Figure 6 depicts yet another illustrative embodiment of 
the anti-rotation member 34. As shown therein, the anti- 
rotation member 34 is a combination set screw and tap 
34d. A single gullet 37 is provided to allow for removal of 
cuttings and debris. A recessed socket 31 is provided for 
rotating the member 34d. 

[0038] | n the various embodiments described above, the size, 
type and pitch of the threads formed in the opening 28 
and, in some cases, on the surface 32a of the recess 32 
formed in the lip 24 may vary depending upon the partic- 



ular application. In one illustrative embodiment, the 
threads are %" UNF threads having a pitch of approxi- 
mately 16 threads per inch. 
[0039] As indicated above, the present invention involves, in one 
illustrative embodiment, removal of a portion of the sec- 
ond connector 14 after the first and second connectors 
12, 14 are coupled to one another to allow the installation 
of an anti-rotation member 34. In the illustrative embodi- 
ment depicted herein, the portion 24a of the lip 24 that is 
positioned within the area defined by the opening 28 
formed in the first connector 12 is removed. The removal 
of the portion 24a of the second connector 14 may be ac- 
complished by any of a variety of techniques that are ef- 
fective for accomplishing the purposes described herein. 
For example, the removal process may be a drilling pro- 
cess, a milling process, or a combination of both. In one 
illustrative embodiment, an illustrative device 100 shown 
in Figures 7A-7E is employed for such purposes. As 
shown therein, the device 100 comprises a pneumatic drill 
102, a body bracket 104, a plurality of splines 110, an 
anvil bracket 126, a drill 103 and a plurality of pins 116. 
The drill 103 is provided with a blunt end 103a. The body 
bracket 104 is coupled to the drill 102 by a plurality of 



threaded fasteners 106 (see Figure 7B). A plurality of 
spline bushings 108 are press fit into the body bracket 
104 and the spline bushings 108 are adapted to receive 
the splines 110 positioned therein. The splines 110 are 
adapted to move axially within the spline bushings 108. A 
drill bushing 114 (see Figures 7A and 7D) is positioned in 
the anvil bracket 126. The drill bushing 114 is adapted to 
allow the drill 103 to move axially within the bushing 114 
while maintaining the drill 103 in vertical alignment. In 
one illustrative embodiment, the drill 102 may be a 500 
rpm, Vz inch pneumatic drill, Model No. K344 manufac- 
tured by Viking Air Tool. 
[0040] The device 100 further comprises a spring 120 positioned 
around each of the splines 110 and a plurality of shaft 
collars 124 that is secured to the splines 110 with a set 
screw (not shown). The purpose of the springs 120 is to 
insure that the drill 103 is retracted into the anvil bracket 
126 when the drill 103 is not in use. More specifically, the 
springs 120 insure that the end 103a of the drill 103 is 
approximately flush with the surface 127 of the anvil 
bracket 126. The device 100 further comprises a plurality 
of alignment pins 118 positioned in the anvil bracket 126. 
As indicated in Figure 7E, the pins 116 are adapted to be 



positioned in the anti-torque holes 30 formed in the first 
connector 12. The pins 116 are adapted to resist the rota- 
tional torque exerted when the drill 102 is used to remove 
the portion 24a of the lip 24 lying within the area defined 
by the opening 28 in the first connector 12. The pins 118 
are adapted to engage the outer surface 17 of the first 
connector 12 to thereby provide vertical alignment of the 
drill 102. 

[0041] Figures 7 A and 7B are perspective views showing the de- 
vice 100 with the drill 103 in a retracted position. Figure 
7C is a perspective view of the device 100 with the drill 
103 in an extended position. In the position depicted in 
Figure 7C, a biasing force is created in the springs 120 
that will cause the drill 103 to return to the retracted po- 
sition depicted in Figures 7A and 7B. In use, the first and 
second connectors 12, 14 are threadingly coupled to one 
another. Thereafter, the device 100 is positioned adjacent 
the coupled connectors as indicated in Figure 7E wherein 
the pins 116 of the device 100 are positioned in the holes 
30 (see Figure 2A) formed in the first connector 12. The 
pins 118 engage the exterior surface 17 of the first con- 
nector 12. As thus positioned, the device 100 is adapted 
to remove a portion of the second connector 14, e.g., the 



portion 24a of the lip 24 positioned within the opening 
28. The diameter of the drill 103 is sized such that it does 
not interfere with any existing threads formed in the 
opening 28. The drill 103 is provided with the blunt end 
103a to limit the travel of the drill when the end 103a en- 
gages the bottom 28b of the opening 28. In the illustra- 
tive embodiments depicted in the drawings, the drill bit 
103 is a four flute drill bit having the blunt end 103a 
formed thereon. Of course, other types of devices may be 
used to perform the drilling and/or milling operations 
used to remove the portion 24a of the second connector 
14. For example, a core drill bit or a mill bit may be em- 
ployed with the device 100 depending upon the particular 
application. 

[0042] After the portion 24a is removed, the device 100 may be 
disengaged from the mated connector pair. Thereafter, an 
anti-rotation member 34 is installed to prevent or reduce 
rotation between the mated connectors 12, 14. According 
to the present invention, insertion of the anti-rotation 
member 34 as well as any tapping or thread forming ac- 
tivities may be accomplished manually or through use of 
power tools. Additionally, irrespective of the type or con- 
figuration of the anti-rotation member 34, a chemical ad- 



hesive, such as Loctite, may be used when installing the 
anti-rotation member 34 in the opening 28 in an effort to 
reduce the chances that the anti-rotation member 34 will 
disengage from the opening 28. A mechanical system may 
also be employed. Of course, a variety of techniques and 
materials may be employed to reduce the chances that the 
anti-rotation member 34 will become disengaged from 
the opening 28. 

[0043] Figures 8A-8B depict yet another illustrative embodiment 
of the device 100. In this embodiment, the splines 110 are 
replaced with shafts 110a and the spline bushings 108 
have been replaced with a non-splined, linear bushings 
108a. In one particular embodiment, the shafts 110a are 
ceramic-coated aluminum shafts having a diameter of ap- 
proximately 0.75 inches. The device 100 is configured so 
that all press fitting operations are eliminated as it relates 
to the assembly of the device 100. More specifically, the 
drill bushing 114 may be secured within the anvil bracket 
126a by a plurality of threaded fasteners 131. A spacer 
bar 133 is provided to reduce the chances of over- 
tightening the threaded fasteners 131. Additionally, the 
anvil bracket 126a is coupled to the shafts 110a by a plu- 
rality of set screws 135. A chemical adhesive such as Loc- 



tite may be applied between the shafts 108a and the anvil 
bracket 126a prior to tightening the set screws 135. Addi- 
tionally, this embodiment of the device 100 comprises a 
body bracket 104a that is configured such that it may be 
secured to the drill 102 by a plurality of threaded fasten- 
ers 136. A spacer bar 134 is provided to reduce the 
chances of over-tightening the fasteners 136. The linear 
bushings 108a are secured within the body bracket 104a 
by a plurality of threaded fasteners 137. The illustrative 
embodiment of the device depicted in Figures 8A-8B op- 
erates in substantially the same manner as does the de- 
vice depicted in Figures 7A-7E. 
[0044] The particular embodiments disclosed above are illustra- 
tive only, as the invention may be modified and practiced 
in different but equivalent manners apparent to those 
skilled in the art having the benefit of the teachings 
herein. For example, the process steps set forth above 
may be performed in a different order. Furthermore, no 
limitations are intended to the details of construction or 
design herein shown, other than as described in the 
claims below. It is therefore evident that the particular 
embodiments disclosed above may be altered or modified 
and all such variations are considered within the scope 



and spirit of the invention. Accordingly, the protection 
sought herein is as set forth in the claims below. 



